Abstract. The power grid enterprises are facing a new competitive situation under the new electricity reform, and the demand for value-added service is becoming more and more vigorous.
Introduction
As the result of the development of big data and the Increasingly competitive environment，major industries have launched many value-added services and tried to improve them. Under the reformation of electric power system，the task of improving the quality of operations and management, improving service levels, diversifying service businesses, developing new markets, and nurturing new businesses is very urgent for power grid enterprise.It is the next important step for power grid enterprise to comprehensively carry out value-added service businesses. In this article，we set up the indicator system and the construction model for grid enterprise data value-added services so as to provide decision support for the company to evaluate the potential of value-added services, whether to promote value-added services and provide an evaluation basis for the company to find out the short boards and problems of value-added services that have been launched.
At present, the research on the construction and evaluation model of value-added service indicator system is not perfect enough. Considering the similarity between smart grid and smart grid, we can refer to the related research of smart grid to set up the indicator system. I developed a set of power customer segmentation and value-added service system for power supply enterprises, using new algorithm to analyze the customers in this area, forming different characteristic customer groups, and customizing personalized value-added service menu according to different needs characteristics. Reference Literature [1] develops a set of power customer segmentation and value-added service systems for power supply companies, using new algorithms to analyze customers in Maoming to form customer groups with different characteristics, and customizes personalized value-added services for customer groups according to different demand characteristics. Reference Literature [2, 3] takes the comprehensive value of electricity customers as the assessment direction, the electricity customer's electricity consumption indicators as the evaluation content to construct the customer's comprehensive value evaluation method, and the obtained subdivided results provides auxiliary support for the power supply bureau to formulate a personalized value-added service strategy. In order to ensure the standardized development of the power value-added service system for the diversified power market, Reference Literature [4] carried out a demand analysis of the power value-added service platform for diversified power markets, and proposed seven major functional areas to further introduce 11 functional modules, business processes and interface descriptions. Reference Literature [5] establishes an evaluation indicator system based on corporate ecology theory. It mainly considers the three dimensions of external environment, corporate profitability, and social contribution. Delphi method and AHP are used. Reference Literature [6, 7] constructs the indicator system from the four aspects of environmental benefits, economic benefits, social benefits and safety, and uses the AHP method to evaluate the value-added service benefits of the grid. Reference Literature [8] which starts from the three links of power generation, transmission and electricity use considers the external environment, profitability, social contribution, market conditions, business foundation, and talent skills to build an evaluation indicator system of smart grid and build an entropy weight-AHP evaluation model. Reference Literature [9] mainly considers the development level indicator system and the effectiveness indicator system. The level indicator system is used to describe the degree of development of key technologies in power generation, transmission, substation, power distribution, electricity use, and dispatch. The effectiveness indicator system reflects the benefits and impact that the power grid construction can bring to power generation companies, power grid companies, power users, and the society. The evaluation indicator of grid value-added services constructed in Reference Literature [10] includes project technical indicators, economic indicators, social indicators, practical indicators, project management indicators, and innovative indicators.
Comprehensive Benefit Evaluation Model Based on Grey System Whitening Weight Function
The Indicators System of Comprehensive Benefit. For power grid enterprise, the indicators for evaluating value-added services should not only be based on financial indicators, but also need to consider the social and environmental benefits it brings. In addition, due to the variety of value-added services, it is necessary to integrate various types of services in order to determine evaluation indicators. From the three aspects of economic benefits, social benefits and environmental benefits, with the various value-added service application scenarios comprehensively considered ， we can get the evaluation system of the value-added service for power grid enterprise.The details are shown in Table 1 . Promotion of the society's existing technology,whether it can promote scientific and technological progress.
Environmental benefits C
Resource savings C 2
The degree of conservation of various resources due to the development of value-added services, whether it can promote ecological protection.
Reduction of environmental pollution C 3
Whether contributes to reduce environmental pollution such as water pollution, solid waste pollution, air pollution, and thermal pollution
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Evaluation Model. The value-added services of power grid enterprise have the characteristics of a gray system. System factors are not completely clear and the factors are not completely clear. The principal component analysis method, fuzzy comprehensive evaluation method and multi-indicator comprehensive evaluation method based on neural network need a lot of evaluation object data to be able to perform better. The whitening weight function, which is one of the theoretical pillars of the grey comprehensive evaluation method, is based on known information and is a subjective judgement of the degree of "preference" of a gray number or grey class within its range of values. The method describes how well each data point is affiliated with the gray number or gray class, and is more suitable for value-added services of power grid enterprise. Therefore, this paper constructs a comprehensive evaluation method based on gray system whitening weight function to evaluate.
The method for benefit evaluation using the gray whitening weight function method is as follows:
Evaluation Factor Sets and indicator Weight Sets 
Calculate the Sample Matrix of the Evaluation Indicators
Assume that m experts are invited to evaluate the observations of n economic benefit indicators of an evaluation object. The ( 
(1) ( ) , [ (1), (2)] (2) (1)
In the above function,
b  is the threshold value of gray class N , and x is the observed value of the i index.
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When its gray number is [ (1) , (2), , (4) 
, it is called moderate measurement whitening weight function. Its function expression is as follows:
(1) ( )
[ (1), (2)] (2) (1) (4) [ (2), (4) 
When its gray number is [ , , (3) , (4)]
, it is called lower limit measurement whitening weight function. Its function expression is as follows:
[ (3), (4)] (4) (3)
Calculate the coefficient and weight of gray evaluation For the i indicator, the gray evaluation system of the N gray class is 
The gray class weight vector for the i indicator is 
Empirical Analysis
The "e-charging" vehicle networking platform is a vehicle networking intelligent platform developed and operated by the State Grid Corporation of China, which integrates charging and replacing facilities monitoring, information services, tariff settlement, vehicle networking services, and life services. Through the vehicle networking platform, the business of charging, switching, recharging, pinning, and reporting of electric vehicle charging cards can be completed easily, which greatly meets the charging requirements of the majority of electric vehicle owners. As the most intelligent and convenient mobile phone client in China, the number of "e-charging" service users accounts for 50% of the 600,000 passenger cars in China. Taking "e charging" as an example, we evaluate the comprehensive benefit of the value-added service business of power grid enterprise. In this paper, grey comprehensive evaluation of "e-charging" is performed using the gray whitening weight function constructed. The specific steps are:
Weight Calculation Using the AHP method to calculate the weight of each indicator, we can get the weight 
Expert Assessment
Five experts are invited to evaluate the observed value of the "e-charging" comprehensive benefit indicator. The score table is shown in Table 2 . 
Determine Evaluation Gray Class and Whitening Weight Functions
The gray class is divided into four categories, which are excellent, good, medium, and poor. The range of scores for the four gray classes is shown in Table 3 .The upper limit measurement whitening weight function is used to calculate. According to Eq.9, the weights of each indicator and the grey weights are synthesized and calculated, and the comprehensive clustering results of the four gray classes of the "e-charging" comprehensive benefit of the grid company can be obtained. The calculation results are summarized in Table 5 . The evaluation results show that the "e-charging" has a good comprehensive benefit, and it is specifically represented by good economic benefits, good social benefits and excellent environmental benefits, and it is worthy of promotion.
Conclution
The paper constructs a comprehensive benefit evaluation index system for the characteristics of value-added services in grid enterprises which is based on three aspects of economic benefits, social benefits and environmental benefits. At the same time, the grey whitening weight function is applied to the study of comprehensive benefit evaluation, which provides a basis for enterprises to improve or optimize existing businesses and provides a reference for similar value-added services business benefit evaluation.
